The traditional philosop hy of management in the architecture-engineeringconstruction (AEC) industry, bo th in acade mia and in ind ustry, p laces great emphasis on the ability to plan and execute projects. In contrast, a similar emphasis on strategic management has received less attention in the AEC industry. Although the pressures of project performance can often obscure the broader social, economic, and professional context in which strategic management is undertaken, it is these broad contextual areas that make strategic management an essential issue for AEC organizations. Rapidly changing social and technological issues are creating a professional environment that will look very different in the coming decades than that experienced in today's organizations. This paper introduces a study of the current strategic management practices of design-based firms. The paper introduces the concept of strategic management and the areas that organizations must address to compete in the global marketplace.
INTRODUCTION
The conflict in engineering management between project concerns and organization concerns is exemplified within the architecture-engineering-construction (AEC) ind ustry. The da ily de mands of project budgets and schedules often overrides the concerns of long-term organization success. In contrast to the manufacturing industry where mass production of a single item allows for economies of scale and learning-curve optimization, the design of a single ent ity, a "proj ect", within the AEC industry has been viewed as a uni que endeavor with significantly reduced opportunities for similar gains. Subsequently, the ability to control costs and schedules on individual projects has been highly developed and prized within AEC organizations (Chinowsky 2000) . However, due to this extensive emphasis on project management requirements, significantly less attention is given to the unique requirements of strategic management. Specifically, existing literature and research reports offer far fewer insights into the practices and requirements for strategic management within AEC organizations (Goodman 1998) . In response to this issue, the current research effort was undertaken to examine strategic management practices in the AEC industry and identify strategic areas requi ring greater attent ion by the industry. This paper introduces the findings from a primary component of this study, the characterization of strategic management practices in engineering design firms. The paper introd uces the need for this emphasis, t he foc us group selected for the sur vey, t he data tabulations, and the analysis of the data collected. Finally, the paper addresses the need for action within the industry to achieve a greater level of effectiveness in the area of strategic management.
WHAT IS STRATEGIC MANAGEMENT
The history of strategy and strategic management covers a broad timeline from ancient Greece to the 21 st century. Organizations, p ractitioners, and researchers from every sector of the professional world have focused on strategy as a primary topic at some point (Chinowsky 2000) .
In contrast to mathematics, physics, or material science, strategy does not contain universal truths that can be documented through scientific theorems and proofs. However, as illustrated through the extensive history of strategic management, scientific and management advancements have been integrally related to the field for centuries. From this development, strategic management encompasses principles from a combination of quantitative and qualitative fields.
On the quantitative side, management and industrial sciences have formalized the domains of operations, logistics, and finance. Complementing this quantitative rigor are the hum an dimensions of ps yc hology, soc iology, a nd hum an resource management. I n combination, these quantitative and qualitative elements address diverse organization needs including professional, technical, and strategic demands.
The combination of these diverse elements is required to assist organization managers in directing the organization to successful long-term existence and growth. Specifically, the diverse focal points of strategic management combine to create an environment that fosters strategic thinking and focus. Strategic management models have been evolving in the business domain on a continuous basis since the late 19 th century ("Harvard" 1997; Davis 1987; Porter 1980; Drucker 1988) . Combining input from these models with the results of interviews conducted by the authors with civil engineering executives, the current study proposes that strategic management in the context of the AEC industry compr ises the following seven areas:
• Vision, Mission, and Goals -The starting po int for all organization endeavors; establishing a vision provides each member with a direction to follow in all business practices.
• Core Competencies -The business boundaries for an organization; core competencies establish what an organization does best and where its strength resides.
• Knowledge Resources -The combination of human and technology resources that provide the backbone for completing organization projects.
• Education -A focus on the informal and formal requirements for lifelong learning and understanding of evolving business conditions.
• Finance -A broad foc us on monetary concerns be yond t he project-to-project concerns of budget and schedule control.
• Markets -The analysis of expanded business opportunities within domains that are related to core competencies.
• Compe tition -A focused analysis and understanding of existing, emerging, and future competitors in both existing and po tential market segments.
Rather than viewing these elements as components of a linear process, these components are part of a continuous strategic management process that returns to the beginning at regular intervals to ensure retent ion of a constant focus on the core purpo se of existence.
Underlying this entire structure is the understanding that the purpo se of these focal points is to provide the environment that allows organizations to formulate strategic concepts.
THE CURRENT STUDY
The development of a survey to obtain data from engineering design organizations on strategic management processes is an extension of a larger study overseen by the author. In the larger effort, an attempt is being made to identify the areas of strategic concern for AEC organizations and to develop an appropriate strategic management process for these organizations to implement and measure. In response to the first component, a three-year study was conducted to determine what topics were identified by researchers and executives as the key strategic elements for the AEC industry. In this process, a content analysis methodo logy was employed on 574 papers from management and engineering journals to initially identify topics of common concern (Goodman 1998) . Concurrently, over 50 personal interviews were conducted with AEC executives (vice-president level and above) to correlate the research data with actual experiences (Chinowsky 1999a) . Combining the input from these studies provided the basis for the seven strategic management areas identified in the previous section.
The identification of the strategic management concerns provided a basis on which to formally survey a segment of the industry. An initial survey effort was completed with the 1998 ENR Top 400 Contractors that provided both a baseline for the current effort and an initial insight into AEC strategic management practices (Chinowsky and Meredith 2000) . Based on the successful implementation of the construction effort, the current focus was initiated on the corresponding design firms listed in the 1998 ENR Top 500 Design Firms (ENR 1998). Similar to t he construction firms, this pop ulation was selected for two reasons; 1) it is an accepted measurement and list within the design industry, and 2) the organizations within the list span a significant revenue span that, it was hypothesized, should be reflected in varied management 6 practices. The specific individuals within the organizations that were identified for the survey were executive-level individuals who were responsible for organization-level concerns.
Once the topics and organizations were identified, the survey illustrated in Appe ndix A was mailed to the 500 organizations. It should be noted at this point that the intent of this survey is not to characterize the strategic management practices in the design industry as a whole. A second survey effort addressing management practices of smaller organizations will follow
shortly to obtain a broader industry perspective. However, the current study provides a perspective on the strategic management practices in the top organizations as ranked by revenue.
Response Rate
The response rate for the 500 questionnaires was 29% (145 responses To facilitate the analysis of the survey data, the 500 or ganizations were divided into five quintiles of 100 organizations each. This division provided the opportunity to group organizations with similar revenue streams into a single category. O nce these groupings were created, the five groups could be analyzed to determine if the size of the organization has statistical significance in terms of differences in survey response. Table 1 illustrates the survey groups established for this study and the cor respo nding respo nse rates obt ained in each category.
THE SURVEY RESULTS
To present the analysis of the survey results, the analysis is divided into three overall categories, general perspectives, internal issues, and external issues. In each of these categories, the following discussions present a description of the category, the data obtained from the sur vey, a nd a summary of the statistical signi ficance de rived from the surve y data.
General Perspectives
The first category of interest for the survey effort was an initial query concerning each organization's practices in long-term planning. As illustrated in Appe ndix A, Q uestion G asked the respondents what long-term planning period is used in the organization. The result of this question indicated a population trend for an advanced planning window of 3-4 years. As further illustrated by the standard deviation in Figure 1 , the respondents reported planning periods with a range from slightly over 2-3 years to slightly under 3-4 years. Finally, as illustrated in Table 2 , a statistical analysis of the data indicates that no statistical difference exists between the five quintiles in response to this question.
The Strategic Planning q uestion (question H) built upo n the Advanced P lanni ng question by asking the respondents to provide an indication of how strategic planning has been integrated into the organization. As illustrated in Appendix A, this is the first question to introduce the 1-7
answer scale employed in the survey. This scale provides a series of discrete implementation stages for respondents to indicate the current status of their organization's strategic management efforts. Starting at a value of 1 that indicates the organization is not aware of the concept, to a value of 7 that indicates full implementation and measurement of a concept, the seven values provide the opportunity for an organization to respond with their current status in terms of a specific strategic management concept. Rather than foc using o n the amount of resources committed to the area, the focus of the scale is on the degree of implementation. From this perspective, the Strategic Planning question asks the respondents to indicate the status of overall strategic planning in the organization.
As illustrated in Table 2 , the results of this query indicate an industry average for the question of 5.34. This number reflects the perspective that management is predominantly in the initial or preliminary stages of implementing strategic planning within design firms. As further documented in Table 2 , no statistical difference exists in the responses between the five quintiles.
Therefore, as will be seen repeatedly throughout the following sections, the size of the organization has little impact on the state of strategic management practices within the organization.
Internal Issues
The second categor y of interest in the strategic management surve y is internal issues. In approaching the strategic management process, a fundamental division can be made between issues that are internal to an individual organization and issues that force a response to external forces. Q uestions I-N each foc us on internal issues that emphasize the appr oach an organization takes to support the development of resources and long-term plans. response is the fact that the size of the organization had no statistical impact on the respondents (Table 2) . Specifically, although the respondents increase from a low of 61% of the organizations having a vision statement in Group 5, to a high of 81% in Group 1 (Figure 2 ), the overall result of this question is that engineering design firms have a strong focus on long-term success and are putting in place visions to achieve this success.
Complement ing the results generated from the Vision question are the results generated from the Mission question. I n this second internal question, t he respo nde nts are asked to indicate the existence of a mission statement within the organization. The focus of this question is to determine if the organization has determined how they are going to achieve the stated vision. As indicated in Table 2 , the response to this question once again produced uniformity across the five quintiles. Across the sample, 80% of the respondents indicated the existence of a mission statement (Appe ndix A). Finally, the Objectives question completed the group of three questions relating to establishing long-term goa ls and d irection. I n this question, the respo nde nts were asked if they had established specific goals that would assist the organization reach their strategic objectives. Once again, a strong focus on achieving the vision and mission was established as 90% of the respondents indicated the establishment of short-term objectives (Appendix A).
The second foc us of the internal issues compo nent of the sur vey foc used o n the incorporation of the core competencies concept into the organization. The focus of the Core
Compe tencies question (question L) was on the emphasis that or ganizations are giving to t heir internal strengths and the use of these strengths as building blocks for market development. As indicated in Table 2 , size was not a factor in the respo nses given. The overall average for the question was 4.3, indicating that a plan to focus the organization on core competencies has been developed, but is in a very early implementation stage. An interesting note in the response rate for this question is the dispersion in t he answers as indicated b y the standard d eviation (Figur e 1). W ith an average standard d eviation of almost 1.9, the core competencies question is the first of several in the survey that ind icate wide variability in respondent surveys. In the case of core competencies, although the average was 4.3, it was just as likely for an organization to respond with a 2 or a 6.
The third internal focus emphasized a move toward new technologies as a tool to facilitate knowledge excha nge between or ganization employees. Rather than foc using o n computer tools that facilitate the completion of existing tasks such as scheduling a nd estimating, the Knowledge Resources question (question M) queried t he respo nde nts on their foc us on the future. Specifically, the Knowledge Resources question emphasized the use of the Internet as a too l to facilitate organization employees working together through the exchange of knowledge.
As indicated in Table 2 , the response to this question demonstrated the greatest strategic emphasis by the respo nde nts. I n contrast to the 4.3 a verage for Core Compe tencies, t he average for Knowledge Resources was 5.8, the highest in the survey. This average indicates that the use of the Internet is rapidly entering into the strategic plans of design firms, with the average organization currently focusing o n the implementation of a strategic technology plan.
The final focus on internal strategic issues was reflected by the Lifelong Learning question (question N). I n this question, the organization focus on long-term education was analyzed by asking the respondents about the focus on procedures to support lifelong learning.
The emphasis of this question was to foc us the respo ndents on the move to or ganization learning, or the need for all individuals in the organization to continue their education throughout their careers. Although most of the respondents indicated some level of education was taking place in the organization, the Lifelong Learning question revealed a strong aversion to e xpending organization resources on lifelong learning. As indicated in Tables 2, the average response to this question was 4.0, and once again, statistical significance to organization size was not found to be evident. However, a high dispersion in response was once again detected as organizations were found to be in the opposite direction as that taken toward technology integration. Whereas technology integration was found to be in the implementation stage, lifelong learning is predominantly in the conceptual stage of development.
External Issues
The fina l categor y of interest in the strategic management survey was the foc us on external issues by design firms. In contrast to internal issues such as organization learning that can be addressed exclusively within the confines of the organization, external issues address factors that are industry-based rather than organization-based. Specifically, Questions O-Q address the response by organizations to the changing market and business forces occurring in the AEC industry.
The first external issue of concern was the response by organizations to the economic swings that occur in the AEC ind ustry. The Strategic Fina nce question (question O) asked the respondents to indicate the organization status in developing a long-term response to economic variability by putting in place procedures to forecast and anticipate economic changes. As indicated in Table 2 , the average response to this question was a 4.0. Of potentially greater impor tance is the dispersion of the answers to t his question. W ith an overall standard de viation of 2.0 and individual dispersion numbers ranging from 1.5 to 2.2, the Strategic Finance question received the greatest variability in answers in the study. This dispersion indicates that some organizations are actively implementing strategic financial plans while other organizations are choosing to follow the twists and turns of the marketplace. 
ANALYSIS
The results of the strategic management survey provide a basis for analysis in the following areas; 1) strategic areas that design firms are addressing in a positive manner, 2) strategic areas that design firms need to address with greater emphasis, and 3) the impact of size on strategic management practices within these firms.
Positive Strategic Management Areas
The strategic management survey provides positive indications in two areas, knowledge resources and market awareness. In terms of knowledge resources, organizations in each of the quintiles indicate that the integration of technology to support knowledge transfer between members is an area that is receiving significant attention. With 69% of the respondents indicating that technology integration is either in the full implementation or measurement stage, the integration of knowledge resources moves to the forefront of strategic issue awareness. This action-oriented approach to knowledge resources is imperative when the impact of the latest information technology revolution is considered. As discussed at the beginning of this paper, the new wave of information technology capabilities is transforming the manner in which construction organizations will conduct business in the 21 st Cent ury. The Internet and virtual office environments will become an accepted fact for future project environments (Chinowsky 1999b ). Responding to these changes by implementing knowledge resource integration ahead of the competition provides the opportunity to evaluate the impact of knowledge resources and implement a strategy that has the best potential to result in a pos itive outcome.
Similar to the positive focus on knowledge resources, the survey respondents demonstrate an awareness of the need for market expansion. With 49% of the respondents indicating that market opportunity identification was in a full implementation or measurement stage, this question reflects the strong competition that exists in the AEC industry. Understanding t hat a continued focus on a narrow market creates a scenario where the organization becomes vulnerable to market shifts, AEC organizations are increasingly focusing on the need to identify and enter new market segments. As indicated by the lack of statistical significance attributed to organization size, this market focus is understood by organizations at every level. However, this result should not be extrapolated to infer that all organizations are entering appropriate markets.
The survey did not inquire as to the types of markets that organizations were investigating.
Rather, the analysis can state that design firms are aware of the need to strategically pos ition themselves in new markets to respond to market shifts, and actions are being taken to establish these new positions.
Areas for Greater Emphasis
In contrast to the positive results obtained in the strategic management survey for the knowledge resource and market areas, the responses in two areas, lifelong learning and strategic finance, indicate a need for greater strategic emphasis. The first of these areas, lifelong learning, demonstrates the broadest need for greater strategic emphasis. Although it was unanimous among all respondents that some type of education was taking place in the organization, the majority of firms do not incorporate the concept of lifelong learning. With 31% of the respo nde nts ind icating that the concept is unfamiliar or no plan of action is in development, lifelong learning received a consistently low focus from the respondents. In contrast to the authors' assumptions prior to the study, the size of the organization does not factor into this respo nse. In point of fact, when the higher response average from the third quintile group is removed from consideration, the remaining four quintile groups each respo nded with a mean that falls within a very narrow 0.2 range. Overall, although the organizations understand the need for employees to remain current in their selected fields of expertise, less attention is being given to continuing the education opportunities of middle and upper-level employees.
The second area that the survey results indicate a need for greater emphasis is that of strategic finance. Although the surveyed organizations have a strong focus on markets and competition, these same organizations are placing less emphasis on the remaining external issue of strategic finance. The concern from this result is the role that finance plays in the overall success of an organization. Although an organization can have an optimum market strategy, the failure to de velop a strong financial plan to execute this strategy will ultimately lead to failure.
Similarly, the lack of focus on finance as a tool to identify and cultivate potential customers results in the organization having one less strategic tool to utilize in achieving its long-term vision. Finally, with a third of the organizations responding that no planning has been done in this area, the indication exists that many firms are leaving themselves vulnerable to the cyclical nature that is the hallmark of the AEC ind ustry. ENR 1998) . This translates to 28% of the revenue being accumulated by less than 1% of the industry. Given this difference in size, different forces will act upon these organizations.
Similarly, the authors believed prior to this survey being conducted that these same differences would exist between the top revenue generating group in the survey and the bottom group.
Given that the average revenue for the respo nde nts from Group 1 was $280 million and the average for the respondents in Group 5 was $11 million, the hypothesis was developed that statistical differences should appear between the quintiles. However, as detailed in the data sections, these statistical differences did not appear. The same strengths and weaknesses were found in every quintile. Uniform strength was found in knowledge resources and markets, while uniform weaknesses were found in lifelong learning and strategic finance. In summary, the strategic management survey disproved the initial research hypothesis and indicated that strategic management practices are statistically similar throughout the Top 500 d esign firms.
CONCLUSIONS
The first step in the process of moving to a strategic management perspective is to determine where current strengths exist, where gaps exist, and where the priorities will be set to build upon these answers. An organization should not be discouraged if it finds one or more areas have significant gaps at the present time. Every organization has room to improve. The difference between the organization that is destined to succeed and the one that is destined to ride the waves of the marketplace is the desire to fill these gaps. At the same time, the organization needs to be realistic about its efforts to fill these gaps. In some instances, significant investment is required to move forward toward strategic objectives. In these instances, the or ganization must set priorities and ba lance available resources. For example, if an organization finds itself with gaps in education and compe titive analys is, t hen a decision must be made as to which of these gaps requires the greater attention at the current time. Since each of these gaps will require an investment of time, planning, and monetary resources, the organization must determine where the resources will be allocated and put in place a measurement system to obt ain feedback on the success of these allocations.
Often overlooked by organizations except in the context of market share or revenue projections, strategic evaluation emphasizes the need to evaluate the progress of each strategic management component on a regular basis (Meredith 1999) . Similar to the current emphasis on business development evaluation, strategic management evaluation is required to determine progress toward achieving strategic objectives. However, in contrast to the business development evaluation, strategic management evaluation may not be quite so clear and well defined. I tems such as lifelong learning and core competencies cannot be measured in terms of dollars and market share. Rather, these strategic management issues need to be evaluated in terms of organization progress and movement toward an ultimate goal. For example, an organization that sets the goal of increasing the focus on core competency operations may not be able to place a dollar return on that specific objective. However, that does not translate into a failure of ability to evaluate progress toward that goal. Rather, the evaluation criteria must be altered to fit the criteria. In this case, the criteria may be the increase in clients requesting services related to the core competency, or the number of new hires related to the core strengths.
In either case, the evaluation criteria focus less on dollars and more on building a foundation for long-term success.
The strategic management survey illustrated that design organizations are taking steps to increase this focus on strategic management issues. However, progress in several areas is still required. Undertaking the moves required to achieve this progress may be painful for some organizations, but this discomfort should be tempered by the thought that the organization is setting in place a roadmap for the future. In contrast to organizations that ride the waves of the marketplace, the organization that institutes a strategic management perspective will be setting its own direction and pa th through the changing waters of the market. It is through this independence, aggressiveness, leadership, and vision that organizations will move to the forefront of the AEC industry and ensure themselves an opportunity to respond to the constant changes in the global marketplace. 
